Introduction
============

Endodontic therapy has reached high success rates thanks to the development of equipment and instrumentation techniques that allow professionals to solve a large number of clinical cases in a shorter period of time. Technological advances have enabled the development of new instruments made of nickel-titanium (NiTi) alloys that have unique characteristics such as shape memory property and superelasticity.[@B1],[@B2] Given these characteristics, many NiTi endodontic instruments with fixed taper larger than the conventional ones were introduced into the market with the purpose of facilitating root canal instrumentation in the crown-apex direction, in addition to having a constant taper of 0.04, 0.06, 0.08, 0.10, and 0.12 mm/mm.[@B3]-[@B5]

More recently, a new concept was introduced for root canal biomechanical preparation using only one motor-driven NiTi instrument, with no previous instrumentation.[@B1],[@B4] The new single-file system with reciprocating motion includes three instruments called Reciproc (R25, R40 and R50), an electric motor (VDW Silver Reciproc, VDW GmbH, Munich, Germany), absorbent paper points and gutta-percha cones.[@B6],[@B7] These files are made of M-Wire NiTi alloy that offers greater flexibility and greater resistance to cyclic fatigue than traditional NiTi.[@B8] The main advantage is that the working time is four times faster than the traditional NiTi systems, eliminating cross-contamination between patients, once the instrument is discarded after use.[@B8]-[@B10] Thus, this manuscript aimed to report a clinical case of endodontic therapy using Reciproc NiTi system in a mandibular molar with an accentuated root curvature.

Case report
===========

The patient, a 22-year old man, complaining of moderate pain in tooth \#47 upon chewing, was referred to the Dental Clinic of the Federal University of Amazonas, Brazil. The patient did not have any systemic diseases and were not under any type of medication or drugs. Intraoral examination revealed the presence of a temporary restoration. The tooth was tested for pulp sensibility with Endo Frost spray (Roeko GmbH & Co., Langenau, Germany) and responded positively to the cold test, and negatively to the mobility test. The periapical radiographic examination revealed that the temporary restoration was extremely deep, since the tooth had already been submitted to pulpotomy procedure. Moreover, an accentuated dilaceration in the mesial root, a developmental anomaly characterized by an abrupt change in the axial inclination of the root, was observed. Also, no periapical lesions were observed ([Figure 1](#F1){ref-type="fig"}).

The tooth was diagnosed as asymptomatic irreversible pulpitis and endodontic treatment was instituted. After local anesthesia (Xylestesin 2%, Cristália Produtos Químicos Farmacêuticos Ltda., Itapira, SP, Brazil) and rubber dam isolation (Hygienic, Coltene/Whaledent AG, Alstatten, Switzerland) of the operative area, the temporary restoration was removed and pulp chamber access procedure using spherical burs No. 1013 (KG Sorensen, São Paulo, SP, Brazil) and tapered flame shaped burs No. 2200 (KG Sorensen) was performed. Next, the root canals orifices were located with the aid of a straight exploratory probe. The glide path was performed using \#10 K-files (Dentsply Maillefer, Ballaigues, Switzerland) and Pathfile \#13, \#16 and \#19 (Dentsply Maillefer) up the working length of 18 mm.

Biomechanical preparation of the cervical and middle thirds was performed using the Reciproc system (VDW GmbH, Munich, Germany) coupled to the electric motor Silver Reciproc VDW handpiece (Sirona Dental Systems GmbH, Bensheim, Germany) with 6 : 1 reduction in the Reciproc ALL mode and a R25 file with 0.08 taper. When the cervical and middle thirds were finalized, the working length was measured with the aid of an electronic apex locator (Joypex 5, Denjoy Dental Co., Ltd., Changsha, China), which revealed that the real working length was 20 mm in the mesio-buccal and mesio-lingual canals, and 22 mm in the distal canal. To finalize and refine apical preparation, the R25 file of the Reciproc system was used again in the real working length. At each change of instrument, the canals were irrigated with 2.5 mL of 2.5% Sodium Hypochlorite solution (Biodinâmica, Ibiporã, PR, Brazil) using a disposable syringe and NaviTip needle (Ultradent, South Jordan, UT, USA). After complete instrumentation, 17% ethylenediaminetetraacetic acid (EDTA, Biodinâmica, Ibiporã, PR, Brasil) was used for smear layer removal. The canals were dried with absorbent paper points R5 (VDW GmbH) and filled using gutta-percha cones R25 (VDW GmbH) and AH Plus sealer (Dentsply Maillefer), by thermal compaction technique using McSpadden \#50 (Dentsply Maillefer).

Next, the pulp chamber was cleaned to remove the excess of gutta-percha and sealer. Glass-ionomer restorative cement (Vidrion R, SS White, Rio de Janeiro, RJ, Brazil) was used as temporary restoration due to its good sealing ability and fluoride release. After 2 weeks, the tooth was definitely restored with composite resin (Z250, 3M ESPE, Sumaré, SP, Brazil) ([Figure 2](#F2){ref-type="fig"}). Continued follow-up over 6 months has shown a successful outcome from endodontic perspective ([Figure 3](#F3){ref-type="fig"}). Clinically, the tooth presented no painful symptomatology, and radiographically, no signs of failure in root canal filling or periapical lesions were observed.

Discussion
==========

For years, several attempts have been made to improve and facilitate biomechanical preparation using different types of motor-driven NiTi instruments.[@B5] The present article reports a clinical case of endodontic treatment of root with accentuated dilaceration using Reciproc single-file system. The authors chose to use the new Reciproc system due to the advantages of reduced working time and biomechanical effectiveness, providing greater comfort to the patient and professionals.[@B9],[@B10] With the advance of root canal preparation techniques, the number of files used in endodontic treatment had to be reduced. Based on this new concept, Yared described a protocol for root canal preparation using only one NiTi rotary instrument.[@B4] The technique consisted of using only one \#8 K-type file for glide path creation and a F2 file from the ProTaper rotary system for apical preparation with alternating movements of rotation.[@B4]

Recently, the previously mentioned technique was revised and a new reciprocating motion called reciprocation was developed.[@B10] In reciprocation, the instrument rotates counterclockwise and clockwise with 120° of difference between the two movements.[@B9]-[@B11] For every 3 cycles, the instrument takes a turn. Thus, if the instruments are used in 10 cycles of reciprocation per second, it is equivalent to 300 RPM.[@B9]-[@B11] The new reciprocating motion, due to the differentiated kinematics with rotation in counterclockwise direction greater than in the clockwise direction, causes a reduction in the screwing-in effect, with a consequent reduction of the compression forces, bending fatigue and torsion fracture.[@B8],[@B9],[@B12] Moreover, the use of balanced forces technique for biomechanical preparation, such as used in this case report, allows maintenance of the original canal shape in curved root canals.[@B10],[@B11]

Several studies which evaluated the instrumentation time and the amount of debris extruded apically after biomechanical preparation, reported that reciprocating instrumentation causes more extrusion of debris than conventional ones.[@B13] However, a recent study which compared the ability of shaping and cleaning effectiveness of Reciproc system observed smaller amount of debris in the apical third of canals prepared with this system.[@B10] Regarding mechanical properties, many studies reported that Reciproc system presented flexural fatigue resistance, cyclic fatigue and torsional strength more appropriate than others found in the market.[@B8],[@B9],[@B14]-[@B16] Also, according to Kim et al., Reciproc might be more suited for biomechanical preparation of roots with accentuated curvature due to its superior fatigue resistance.[@B8] Such increased fatigue resistance is due to the release of reaction stresses in the file by reversing the rotational direction.[@B4],[@B12]

It is known that biomechanical preparation time is strictly dependent on the technique and the numbers of instruments used.[@B10] According to Bürklein et al., Reciproc system decreases the preparation time by 62%, in comparison to other rotatory systems.[@B10] The reduced biomechanical preparation time when using single-file systems, such as Reciproc, is extremely relevant, since irrigation content and chemical debridement is also reduced. To compensate for the decreased irrigation time, larger volumes of sodium hypochlorite solution (2.5 mL at each change of instrument) was used in this case, to improve chemical dissolution of debris and disinfection of the root canal system.[@B10],[@B17]

It is valid to emphasize that biomechanical preparation of the distal canal was performed easily. However, preparation of both mesial canals was challenging due to the severe root dilaceration. Because of such dilaceration, the glide path was created with Pathfile system. This system has a constant taper of 0.02 mm/mm, in addition to the advantages of the improved design of the tip, which reduces the risk of zip formation and apical deviation, while maintaining the root canal curvature.[@B18],[@B19] Due to the mentioned accentuated root canal curvature, the use of a file with a larger diameter could result in apical transportation or zip formation.[@B16] In this clinical case, anatomical apical diameter was corresponding to a \#20 K-file. Thus, according to manufacturer\'s recommendations, the instrument R25 taper 0.08 was chosen for apical preparation. Moreover, the manufacturer indicates such file size (R25) for narrow and curved canals when manual instruments do not passively reach the real working length. Whereas conventional systems have several apical sizes with gradual diameter increase, Reciproc has files with apical size 25, 40 and 50. The risk of apical transportation and zip formation increases significantly in curved canals, as the file size increases.[@B16] For this reason, the Reciproc R25 file was selected for biomechanical preparation in this clinical case.

Moreover, the authors decided to use a thermal compaction technique for root canal filling because it provides greater flow of gutta-percha, better adaptation to the root canal walls and adequate filling of anatomical details, such as lateral canals and accessories.[@B20] Such filling technique was capable of promote an adequate hermetic sealing of the root canal along its entire length, despite of the accentuate dilaceration, as can be seen in [Figure 2](#F2){ref-type="fig"}. Also, the McSpadden filling technique promotes lateral and apical gutta-percha plasticization and condensation, allowing filling of whole root canal system.[@B20]

Conclusions
===========

This case report demonstrated that the new Reciproc system is an excellent alternative to accomplish root canal instrumentation, especially in roots with accentuated dilaceration. However, further clinical studies are needed to confirm the effectiveness of this new root canal instrumentation system.
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![Tooth \#47 temporarily restored with glass ionomer cement after root canal filling.](rde-38-167-g002){#F2}

![Periapical radiograph of tooth \#47 after 6 months, revealing no presence of failure in root canal filling or periapical lesions.](rde-38-167-g003){#F3}
